This paper reports our results on the magnetic susceptibility (y m ) of light rare-earth (viz. Ce, Pr, Nd, Sm, Eu and Gd) tungstates in the temperature range of 300 to 900 K. As expected the variation of y m with temperature obeys the Curie-Weiss law (y_m= C/T-6). The values of the Curie-constant (C), paramagnetic Curie temperature (0) and magneton number (p) for the magnetic ions of these tungstates have been evaluated. The experimental p values are in good agreement with the theoretical values of p for these ions. Thus it is concluded that the magnetic (4/) electrons remain intact with the respective ions at high temperature and their participation in electrical conduction is improbable. Negative values of 0 normally indicate antiferromagnetic ordering in these compounds at low temperatures; however in these tungstates the crystal field seems to be the prime reason for Curie-Weiss law behaviour and negative values of 8. The magnetic behaviour of light rare-earth tungstates in briefly discussed.
Introduction
Rare-earth compounds have become very interesting from theoretical and experimental points of view. Many of the rare-earth compounds are useful in permanent magnet and laser materials, optical filters, microwave computers and space technology [1] [2] [3] [4] . We have been studying the electrical and magnetic properties of rare-earth sesquioxides [5, 6] , tungstates [7 -12] and molybdates [13] for the last six years. This paper reports on our study regarding the molar magnetic susceptibility (^m) of light rare-earth (viz. Ce, Pr, Nd, Sm, Eu and Gd) tungstates in the temperature range of 300 to 900 K. At room temperature these tungstates have inonoclinic lattice structure [14] and belong to space group F^/d. All of them are fine grained powders with typical colours. To the best of our knowledge the magnetic properties of these compounds have not been studied by other workers.
Materials and Experimental Techniques
These tungstates with a stated purity of 99.9% have been procured from Rare-Earth Products Reprint requests to Dr. N. Dar, Department of Physics, University of Gorakhpur, Gorakhpur, Indien.
0340-4811 / 79 / 0700-0892 $ 01.00/0 Limited, England. They have been used as such in our study.
The magnetic susceptibility (^m) at high temperatures ( T> 300 K) of these powdered samples was measured using Faraday's method employing a sensitive magnetic balance (10 _5 g) and electromagnets of typical pole pieces. The procedural details are described elsewhere [15] . The accuracy of the % m values at high temperatures is ~ 3% whereas at low temperatures it is <2%.
Results and Discussion
The variation of of light rare-earth tungstates with temperatures is shown in Figure 1 . The curves for all the samples are good straight lines, suggesting Curie-Weiss law behaviour = C/T-0) and a possible magnetic ordering at low temperatures [16] . From the extrapolation of these straight lines and their slopes one can obtain values of the paramagnetic Curie temperature (6) and Curieconstant (O). From the value of C the effective Bohr magneton (p) for the magnetic ions has been calculated. The calculated values of these parameters are given in Table 1 .
In these tungstates only rare-earth ions are magnetic in nature and are presumed to exist in trivalent states. From the ground state L, S and J values of these ions one can evaluate [17] the free ion theoretical values of p. These values are also given in Table 1 for all the light rare-earth tungstates. There is good agreement between the free ion theoretical and experimental values of p except for the Sm and Eu tungstates. However Van Vleck and Frank [17] have reported the effective p values for these magnetic ions, which are in agreement with our experimental values. This agreement indicates that the 4f electrons are intact on their respective ions and thus their participation in electrical conduction is least probable.
It is clear from Table 1 that the light rare-earth tungstates have negative value of d, which indicates possible antiferromagnetic ordering at low temperatures [16] . The insulating nature of these compounds (a ~ 10 -10 ohm -1 cm -1 at room temperature) [15] rules out any direct exchange interaction between the rare-earth ions. Also it has been shown by various workers [16, 18] that other types of exchange interaction are very weak between the rare-earth ions. Dipole interactions are also expected to be very weak in view of the large separation between these ions. Thus this negative value of 0 is not expected due to magnetic ordering. The 2m of Sm2(W04)3 is very weak at 300 K and we could not measure it accurately. However, our low temperature magnetic susceptibility results [8] too speak against exchange interaction and antiferromagnetic ordering, otherwise the inverse molar susceptibility of this compound ought to have risen and not fallen with decreasing temperature. In view of these facts it can be said that the finite value of 6 is dominantly caused by crystal field interactions and not by superexchange or double exchange interactions. This is clearly seen in Gd 2 (W0 4 ) 3 . This compound has the magnetic ion Gd 3+ which is spherically symmetric being in the orbital S state. Thus it has very small crystal field interaction giving 0 = 0 only if other interactions are negligible.
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